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I. SUMMARY

The total dissolved solid levels at the Salton Sea have fluctuated
seasonal |y between 38 ppt to 41 ppt from January 1987 through May 1988.
Al t hough previous investigators (Lasker 1972, May 1975, and Brocksen and Col e
1972) found that while 40 ppt exceeded the upper tolerance linmts of Salton
Sea during enbryonic and |arval developnment, the fluctuating |evels
apparently have not inhibited the production of ichthyoplankton in the Salton
Sea. Water quality parameters, other than those analyzed, need to be
addressed to determine if they have an inpact upon the spawni ng of Salton Sea

sportfish.



1. BACKGROUND

Previ ous studi es by Brocksen and Cole (1972). Lasker (1972) and Hay
(1975) found that 40 ppt salinity exceeded the upper salinity tolerance
limts of Salton Sea fish during enbryonic and larval devel opnent. The
salinity of the Salton Sea is currently 38 to 41 ppt and our ichthyopl ankton
collections indicate that the Salton Sea fishery is still extrenely

producti ve. Water quality paraneters associated with spawning areas need to

be identified.

ITI. OBJECTIVES

Det ermi ne what Salton Sea water quality paraneters are common to the

di stribution and abundance of viable eggs and | arvae of Salton Sea sportfish.

I V. PROCEDURES

At each of the designated stations (Fig. 1), a Surveyor Il (Hydrolab)
environnental sensor was used to record dissolved oxygen, pH, electrical
conductivity, water tenperature, and depth. The hydrol ab was depl oyed at
each of the stations during each nmonthly survey and readings were recorded

every neter in depth.

V.  FI NDI NGS5

Anal ysis of the Hydrolab data which was collected nonthly at each of the
predesi gnated stations by conparison of nean values for each physical
paraneter conparing stations near major river outflow (outflow stations Al anp
River, New River, and Witewater River) to non-outflow stations (which
include San Felipe Creek and Salt Creek that provide periodic flow into the

Sea and other stations not directly adjacent to a tributary). Compari sons



Figure 1. Salton Sea Sanpling Stations.



of nearshore stations (less than two meters in depth ) and offshore stations

(greater than two m in depth) during the 18 nonths of sanpling (January 1987

t hrough June 1988) indicates:

1.

That there was not a significant difference in the tenperature regine
when conparing outflow to non-outflow stations throughout the 18 nonths
(Fig. 2). A seasonal trend of increasing tenperatures fromlate spring
through early fall appears to have been nuch nore pronounced during 1987
as conmpared to the first half of 1988. Conparing nearshore to offshore
stations showed the same general trends with only slight variations in
the conparison (Fig. 3).

The average pH values were to be found slightly higher in the non-
outflow stations than the outflow stations, however, they were not
significantly different. The range of values throughout the year
remai ned within a narrow range showing very little seasonal variation
(Fig. 4. A conparison of pH values for nearshore and of fshore stations
showed the sane general trend with very little variation fromthe narrow
range of values (Fig. 5).

The dissolved oxygen values recorded at the Salton Sea in both outflow
and non-outflow stations as well as nearshore and of fshore stations were
very high (Fig. 6 and Fig. 7). Carpelan (1961) found that saturation
values for oxygen in Salton Sea water were approximtely 5 mg/L at 20°C
and 4 mg/L at 30°C. Qur values were significantly higher throughout the
year and generally at all stations. Phil Gruenberg (Regional Water
Qualilty Control Board, pers. comm.) al so has found very sinmilar data.
The Salton Sea is a eutrophic body of water, extremely nutrient rich and
pl ankt on bl oons conbined with the effects of winds can cause such high
readings. Slightly higher values were found at the non-outflow stations

than the outflow stations, however, all stations had saturated val ues
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Figure 2. Seasonal Tenperature Fluctuations Conparing Qutflow and Non-Qutflow Stations.
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Fi gure 3. Seasonal Tenperature Fluctuation of Nearshore and O fshore Stations.
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Figure 4. Seasonal Fluctuation of pii Conmparing Qutflow to Non-CQutflow Station.
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t hroughout the year regardl ess of the increased water tenperature during
the sumrer nonths.

The total dissolved solid levels have fluctuated within a narrow range
38 ppt to 41 ppt within the 18 months of the field study. No general
increase in total dissolved solid levels can be detected from the
current data. The fluctuations may be due to rainfall, irrigation

runof f and evaporation (Fig. 8).
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RECOMMENDATIONS

Al t hough Brocksen and Col e (1972), Lasker (1972) and May (1975) found
that 40 ppt salinity exceeded the upper tolerance linmits of Salton Sea
fish during enbryonic and |arval devel opnent, the total dissolved solid
levels while fluctuating between 38 and 41 ppt apparently have not

i nhibited the production of ichthyoplankton in the Salten Sea.

Anal yses of the water quality parameters for outflow and non-outfl ow
stations as well as nearshore and offshore stations indicate that there
were no significant differences between stations. The distribution of
early stage eggs for Anisotrenmus and the sciaenids do not appear to be
random As previously nentioned, Anisotremus appears to be associated
with area which have subnerged structures, Sunken City (SU); Salt Creek
(SCO); Treeline (TL), and Riviera Yacht Cub (RY) (Fig. 9). The early
stage sciaenid eggs were predoninantly found on the westernside of the
Sea, Riviera Yacht dub (RY); Sandy Point (SP) and San Felipe Creek
(SF), at the Middle of the Sea (MS) station, and on the easternside of
the Sea Salt Creek (SC). The 1987 and 1988 data for Anisotrenus early
stage egg distributions were conparable, however, all anal yses for
sciaenid eggs are not conplete. It is of interest that 92.1% of th;\x
Ani sotremus early stage eggs and 81.1% of the early stage sciaenid eggs K
were collected at non-outflow stations, although |arge nunbers of the }

gravid adults can be collected near the outflow stations. —

Water quality paraneters other than those which are currently being
measured shoul d be anal yzed to. determine their affect on the viability
and reproductive capabilities of the sportfishery. The Toxic Substance

Moni toring Program has determnined that sel enium zinc, copper, cadmum
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and arsenic levels were relatively high in the nuscle tissues of sone of
the Salton Sea sportfish. The effects of these heavy netals and various
conbi nations of tenperature and increased levels of total dissolved
solids is unknown. Analyses of ovaries, ichthyoplankton, juvenile fish

zoopl ankton, water and sedi nent sanples should be conducted to deternine
existing levels of heavy netals and to deternine if biomagnification
does occur. In addition to the salinity bioassays, heavy netal
bi oassays shoul d be conducted to deternmne the effects of each metal on
the reproductive capabilities of the Salton Sea sportfish. Other water
quality paraneters that could affect reproduction and survival of Salton

Sea sportfish, their eggs and |arvae are pesticides and herbicides
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